2

Supplementary Notes Supplementary Notes 1: Descriptions of the experiments and the methods
In the simulations, we find that the vortex of the radio wave is equivalent by field superposition. The radiation field rotates only during propagation, and it does not rotate at a specific point in a fixed distance. We name this type of OAM radio wave as the stationary OAM field. In this case, the entire energy ring vertical to the radiation axis should be received via a ring-shaped antenna (or antenna array) in the space domain to distinguish radio waves of different OAM modes. With the distance increasing, such a ring-shaped antenna becomes impossibly large due to the diverging beam angle. However, if the OAM wave can rotate at the transmitter, then its reception with a single antenna at a fixed point is possible. The entire energy ring can be received sequentially in the time domain. The frequency shift occurs proportionally to the rotational speed. To ensure that the polarization remains unchanged in the rotational OAM wave, only the SPP is rotated with the electrical machine, rather than the transmitting antenna. The rotational OAM wave can be considered a dynamic OAM field and Table   Supplementary Table 1 The frequency detected for the rotational SPP shown in Fig. 3d . Note that at the low mechanical rotating speed in the experiment, the generated frequency shift is small and that only the last two digits vary. 
Supplementary Table 2
The frequency detected for the rotational step plate shown in Fig. 3d .
Note that, these data were not acquired on the same day as those given in supplementary table   1 . As a result, the static frequency is different from that of Supplementary Table 1 due 
